Abstract. Study on mechanical vibration response produce by environment excitation, aimed on the large-scale high-speed quayside container cranes, affected by the environment load. For the huge cranes are vulnerable to wind turbulence produced by vibration, the impact load acted on the crane during the trolley traveling. By time domain random simulation of wind load, the wind-induced dynamic response analysis is done on the crane. The method of wind-induced dynamic response analysis of large structure is numerical simulation calculation. For the large high-speed gantry cranes under the environmental load of random response is key point, determine the bridge-type container crane under various conditions, the safety and reliability of the design is reasonable land bridge engineering requirement, high speed trolley motion has very important theoretical and practical significance. Research environment load caused by the random vibration response, dynamic response analysis method of wind-induced dynamic response analysis of large structure is random simulation of fluctuating wind load, namely the effect on the structure of stochastic wind field simulation. So, it's important to calculate huge high-speed bridge-type container cranes under the environmental load of random response.
Introduction
Large-scale mechanical structure by the impact of environmental load is very large, especially the role of wind load, the wind is a common natural phenomenon [1] , as an important factor in environmental incentives, bridge-type crane machine, especially large high-speed quayside container crane long rail gauge great impact is particularly significant. And the quayside container crane is on the coast, these areas are generally large winds, and some places or typhoon-prone areas, and thus large-scale quayside crane is susceptible to wind disturbances and vibration [2] , affecting the safety of the bridge and trolley. The previous research focuses on the safety problem under the static load of large mechanical structure, and this paper studies the structural response of large-scale quayside bridge-type crane under the environment excitation from the dynamic point of view. Therefore, the dynamic response of large-scale quayside crane under strong winds and its safety is very important.
Principle
The dynamic response of the trolley-crane coupled system under wind load is a complex subject. For such time-varying nonlinear systems, it is common to build a trolley-crane dynamic model under wind load, and simulate it in computer is the solution. To this end, first study the wind load characteristics of the parameters in order to determine the system's wind load.
Average Wind and Pulsating Wind
The wind is formed by the flow of air. According to a large number of measured data analysis, any one strong wind process, in a certain time interval, the same height of the average wind speed or wind pressure is almost constant. This average is called the average wind speed or the average wind pressure. The wind is composed of two parts: the average wind speed and the pulsating wind speed. The wind pressure is also composed of the average wind pressure and the pulsating wind pressure.
Wind Pressure and Wind Speed
In terms of the wind-induced vibration response of the bridge-type crane structure, the magnitude of the wind force should be expressed directly in terms of wind pressure. For this reason, it is necessary to derive the relationship between wind speed and wind pressure [3] . 2 6 . 1
The general equation of motion of the dynamic response of the structure under wind load can be written as [4] . 
Wind Speed Spectrum
The wind power spectrum of pulsating wind [5] is the most important logistics parameter describing the frequency characteristics of wind speed. For the time domain analysis of the dynamic response of the vehicle boom system with time-dependent characteristics, it is necessary to obtain the input time of the wind pressure time course, and the wind pressure time course can be obtained from the wind speed time course. The graph is a graph of Davenport Wind Spectrum [6] . 
Random Load Simulation of Wind Load
The wind load is simulated randomly in the time domain, that is, the random wind field acting on the quayside crane structure is simulated. The simulation of the wind load is as follows:
Wind Speed Figure 3 . Time-history curve of horizontal wind speed.
Modeling

Mechanical Model
When the finite element method FEM is used to establish the coupled bridge-type crane model, the structure is simplified and the model is established as follows: 
Response Result
According to the simulation of wind load, and the wind load is applied to the finite element model of the bridge-type crane machine, the solution is carried out [7] . The result of the response is as follows: Figure 5 . The quayside container crane strength stress plot.
From the crane structure in the wind speed of 20m/s pulsating wind under the vibration displacement curve can be seen by the lateral wind load and vertical wind load together, the maximum displacement of the boom is the most. Lateral vibration displacement greater impact [8] , mainly because the extension of the front of the bridge-type crane, the wind area, by the impact of lateral wind load.
Strength Results
According to the working load of the quayside crane, the strength of the structure is as follows: Figure 6 . The quayside container crane strength stress plot.
Stiffness Results
According to the working load of the quayside crane, the stiffness of the structure is as follows: The lateral stiffness of the bridge-type crane is weak, the first-order mode is the lateral swing of the front boom, the frequency is 0.35Hz. Therefore, the influence of the wind load on the quayside crane cannot be neglected [9] .
Safety Results
According to the working load of the quayside crane, the safety of the structure is as follows: Figure 8 . The wind along the direction of gantry rail structure caused by lateral vibration displacement.
When the wind acts along the direction of the trolley rail (Figure 8 ), the displacement of the quayside crane structure increases with increasing wind speed, where the displacement of the foremost of the boom is most pronounced [10] , followed by the trailing end The change of the top of the frame is the smallest, which indicates that the lateral vibration of the lateral wind bridge is obvious.
Summary
The large-scale high-speed quayside crane is affected by the environmental load. The wind-induced dynamic response analysis of the wind load is simulated by the wind load in the time domain. The wind-induced dynamic response analysis of the large-scale structure is simulated and the largeRandom response.
The dynamic analysis model of the quayside crane system and the corresponding computer simulation method under the wind load established by the combination of the quayside crane model and the wind load model can solve the problem of the vibration response of the large quayside crane under the action of strong wind, which can greatly reduce the degree of freedom of the system, Thus greatly reducing the space occupied by the computer and time. The results show that the vibration amplitude of the quayside crane is relatively small at 20m / s working wind speed.
When the wind speed exceeds 20m/s and reaches the wind speed of 55m/s, the power of the quayside In response to wind control, due to strong winds, the amplitude of the vibration of the quayside crane is quite large, which have an effect on structural safety, so the specification requires more than 20m/s wind speed, It must be stopped working in the storm load, the safety hook must be hooked, and stopped to anchor the anchor position, wind cable tension is to be ensure the safety of the crane.
